organs of the worms living in green houses never come to maturity, and that ~he worms reproduce themselves entirely by division.
In green houses Bipalium is to be found under flower-pots, or loose boards lying on damp earth. Some individuals that I have found measured 20 to 25 centimeter in length, and nearly half a centimeter in breadth. The body is somewhat flattened from abovedownwards. The head is very fiat and extremely mobile. It is light brown in color, and around its margin is a double row of small pigment eye-spots. When the worm is extended the region behind the head --the neck --is somewhat narrower that the rest of the body. A deep black median stripe runs the entire length oft he dorsal surface. On each side of this is a broader band more greenish or yellowish in color; and further out at the sides is another longitudinal stripe on each side, that is somewhat darker and narrower than the last. In all there are five of these longitudinal stripes on the upper surface of the body. The presence of these stripes is of assistance in following the changes that take place during regeneration. On the lower surface there is a median whitish stripe and on each side of this a darker stripe.
The histology of Bipalium has been described by BEI~OESDAL1), but since I have not studied in detail the changes that take place in the tissues themselves during regeneration there is no nee d of referring at length to this part of BERGENDAL results. He has found that the worms become more numerous particularly in the autumn, and at this time a large number of pieces were found with new heads in all stages of development. The new head is first indicated by a whitish point (Spitze), that slowly grows larger. At first the stripes of the body are present on the head, but later when the papillae and eyes appear the typical pigmentation of the head is acquired. The position of the new pharynx can be seen, since at the point of its formation the median white band on the lower surface of the body speads out. BERGESDAL did not observe a spontaneous self-division of the worms, but three times animals, from which a long portion of the anterior end was cut off, pinched off also voluntarily a long piece from the posterior end; and in one case two such pieces were separated. In several instances worms that i) BERGENDAL, D. '87. Zur Kenntnis der Landplanarien. Zool. Anz. X. 1887. page 218. '92. l)ber die Vermehrung durch Quertheilung der Bipalium kewenee, Moseley. Svcnska Vet.Akad. Handl. XXV. 1S92. had divided were found in places where they must have been undisturbed for some time. It is, therefore, not improbable that spontaneous division had taken place, but it is of course also possible that the worms may have been bitten by myriopods, or insects, and in consequence had broken up into pieces.
After several trials I have found that the worms or pieces of the worms can be kept in excellent condition as follows. Small flower-pots are filled with earth and the earth kept moist. The pieces of the wolqn are put on the under surface of the pot where they remain quietly with their ventral surface turned upwards against the pot. The pot is placed on a glass plate, and usually a small wedge of wood is put under one edge. A bell-jar or large tumbler is then inverted over the pot. It is important to have the right amount of moisture present. If too much water is supplied the pieces will macerate; if too little they dry up in a short time.
It is said that Bipalium is carnivorous and that this species persues earthworms engulphing them in its pharynx. ,After such a meal which lasts from one to five hours a Bipalium may remain for three months without seeking food.~ The Development of a New Head.
If a worm is cut into several pieces each develops a new head at its anterior end. Soon after cutting the anterior end of the piece bends in, and almost completely covers the exposed part. After twelve hours the end seems to be covered over by the inturned edges and in consequence the five stripes are brought together almost to a point, Fig. I .4 . After three or four days during warm weather what rounded, so that the posterior limit of the new head is now indicated. This lies some distance behind the anterior ends of the stripes, and it might seem, therefore, that the substance of the new head is formed almost entirely out of the old tissue. The head now assumes more and more the typical form. The anterior ends of the stripes seem to disappear, Fig. I D--G, but whether they are absorbed or whether the head extends forward beyond their limit is difficult to decide. For a long time after the head is fully formed traces of these stripes may still be found.
Meanwhile the piece has decreased very much in width and in height and increased in length as shown in Fig. VII A, D . The new head is much smaller than the original one, but relatively to the length and width of the new worm it has the typical form and proportions.
At the posterior end of the piece --if the piece was cut from the middle of the body --the exposed tissue is covered in exactly as at the anterior end. The posterior end becomes somewhat pointed and the stripes always extend to near its tip (Fig. VII A--D) . There is no evidence of an extensive formation of new tissue at the posterior end. Serial sections were made at several stages in the development of the new head. After three days ~) there appears over the anterior end of the worm, and beneath a distinct layer of ectoderm that now covers the entire anterior end, a certain amount of what seems to be undifferentiated tissue. Its origin is obscure. There is no sharp line of demarkation between the new tissue in the new head and the old tissue behind it. During the following days the new tissue increases in amount and extends forward to form the new head. It was impossible to decide whether this new material is made out of the old tissues that is changed over, as it pushes forward~ or whether only new material is added at the free end of the old~ and there increases in amount by active growth. Since the pigment stripes that lie in the tissue beneath the ectoderm extend out nearly to the tip of the new head it seems probable that a large part of the material of the new head is made up of some of the cells of the old part that have pushed forward to form the material of the head. Sections show that the new head contains much less material than it might appear to contain when looked at from above;
l) The rate of growth depends on the temperature and is much more rapid in the warm summer months that in the autumn at room temperature varying from 68 ~ F. to 72 ~ F.
for the new head is formed by a fiat plate or wedge pushed forward at the anterior end. The cells of Which it is made are at first undifferentiated, but when the head has developed to the stage drawn in Fig. I F some of the cells have begun to develop a punetated substance, and have arranged themselves in feather-like groups. When the cut was first made the digestive tract was exposed at the free edge. "The new material accumulates in front of the tissue of the digestive tract, and then pushes forward as described above. In later stages the walls of the digestive tract seem to break down in the region just behind the new head.
The following experiments were made to show how the new head forms under different conditions.
hn Oblique hnlerior End.
A worm 1) was cut across obliquely as shown in ~) This worm had itself developed from a piece and had not grown to its full size when the present experiment was made. The history of the piece is this: on 0et. 24 a largo worm was cut into several pieces; two days later the anterior end of one piece was again etlt off (Oct. 26); again on Nov. 9 the new head was cut off and another head had developed by Dec. 11 when the piece was cut obliquely as described in the text.
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The results show that in this case a new head developed out of only a portion of the exposed anterior end, viz, out of its pointed end. As the head develops the bent-over portion regains to some extent is original position; nevertheless the material for the new head seems to have come in part out of the old tissue of this bent-over portion. It is not improbable that in addition a certain amount of new tissue is added at the left side of the new head. The latter is at first much smaller than the average width of the piece from which it develops~ nevertheless, although developing only out of one side of the entire worm the new head is itself bilateral from the beginning; i. e., there is a median plane that will divide it into equal or nearly equal parts, but this plane does not lie in line with the median plane of the rest of the piece. The figures show that the head continues to enlarge for a while, and during this time the remainder of the piece is steadily decreasing in breadth and height 5rid increasing in length. These changes lead to the formation of a new worm Fig. II F--H. In this new worm the head is symmetrically placed in regard to the middle line of the body, but not in regard to the longitudinal stripes of pigment that mark the old planes of symmetry. The last two figures show that the worm decreased in size from January to May. The latter decrease is due~ no doubt, to lack of food.
In another experiment the piece was not cut off so obliquely, and the pointed end did not bend over. The series drawn in Fig. III A--T" (Nov. 10--Apr. 30), shows that in this case also a new head develops out of only a part of the exposed end. The new head increases in size as the rest of the piece decreases in width and height and increases in length. In the later stages the head is symmetrical placed at the end of the worm as in the preceding case.
In a third experiment (March 5--May 18) the piece was not only cut off obliquely but afterwards a small portion of the central black stripe near the anterior edge was burnt with a hot needle as shown by the x in Fig. IV .4 . During the following days the pointed end shortened somewhat and the region of injury was difficult to see. Therefore the "same place was again (after four days) burnt as shown in B. In this series also the head developed out of only the pointed side of the anterior end. As shown in C the inner stripe of the left side occupies the right side of the new head, later (D and E) it lay more in the middle of the new head. As the region behind the head increased in length the anterior end of the middle stripe as well as the ends of the inner and the outer lateral stripes of the right side were left some distance behind the new head as shown in the figures C--F.
These experiments were undertaken, as I have said, with the hope of finding out whether the new head developed in the old tissue, or whether it came from new material. If the head developed out of the old tissue and out of the entire anterior end we should expect to find it at first unsymmetrical. The results show that the regeneration of a new head from a piece with an oblique anterior end takes place in such a way that only at one side of the anterior exposed edge a new head develops and the rest of the exposed side is transformed into the neck-region. These results led me to undertake a new series of experiments in which I hoped to be able to trace more accurately the changes that take place during the formation of the new head. By means of a hot needle I marked at definite points the upper surface of the piece after its removal.
Marking Definite Points on the Surface.
If with ~ red hot needle a point of the surface be touched the tissue will be killed in the immediate vicinity of the injured point and a landmark left that can be seen for some time, especially if one of the stripes of pigment be involved. The anterior end of the middle stripe was destroyed with a hot needle as shown in of a new head were present. It will be noticed that the lateral stripes of the side have bent in towards each other as they extend forward, while the anterior end of the middle stripe has been left behind. Three clays later a new head appeared at the anterior end, C. The piece had elongated and become narrower. Six days later, D, the new worm was quite well formed, and it was seen that the anterior end of the middle stripe is a long distance behind the anterior end of the worm. I interpret this result to mean that the injury to the anterior end of the middle stripe has prevented its extension forward at the time when the other bands move forward into the region of the new head and neck. The extension forward of pigment bands does not necessarily mean that new tissue is not also formed over the anterior end. The elongation of the outer pigment stripes indicates that some of the old tissue is undergoing changes leading to the formation of a neck-region at the anterior end.
In another experiment the point injured was a few millimeters behind the anterior end Fig. VIA (May 17) . In this piece the anterior end dosed in, but failed to spread out later, and it is of interest to find that no new head developed. The later stages B, C, show that the outer stripes extend forward around the anterior end of the middle stripe and meet. The anterior end is slightly larger in diameter than is the piece elsewhere, and although, the piece was kept until June 5, in all 19 days no evidence of a new head appeared.
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The result is important since it shows that the new head can no form directly out of the old tissue of the anterior end unless at on( part there remains a free region at which new material is formed.
In two other experiments two points of the though here the entire region around the isolated piece of the middle stripe also elongates. These figures are drawn strictly to scale and it is of interest to observe the small size of the head that at first appears at the anterior end of the piece. In relation to the rest of the piece it is no larger in C than is the head that develops at one side of a piece that has been cut off obliquely (Fig. IID) .
The results show that elongation takes" place not only at the anterior end, but throughout the entire piece. Owing to lack of material I have been unable to determine by 1) means of injuries at different points whether the rate of elongation is the same throughout the entire piece. Most probably it is nearly so, since the decrease in breadth takes place at an equal rate at all levels.
The Transformation of the Head-End into a New Worm.
If a short anterior piece of a worm be cut off, as shown in Fig. VIII A it will be changed over, in a comparatively short time, into a new worm. An anterior end was cut off 0et. 24 as shown in Fig. VIII A. After twenty-three days it has changed as shown in B when it is nearly twice as long as at first, and in breath is as 2 to 3. It will be observed that the head has also decreased proportionately. After nearly three months (Jan. 15) the new worm was smaller, C, due most probably to lack of food.
In this piece the head has decreased at the same rate as the body.
If as some of the preceding experiments seem to show the old tissue plays an important rSle in the formation of the new head what will happen if the old head be partially cut off? Will the part that remains make a new head or will the missing part be added at the side of the remaining part? By means of the following experiment I have tried to answer this question. I removed two-thirds of the old head as shown in Fig. IX A (May 9 ). The anterior end was then cut off at the neck --the length of the piece being shown in the figure. The subsequent development of this piece is shown in the series of figures B--F. The material of the old head is in part worked over into a new smaller head. Also along the cut edge of the head a certain amount of new material is formed, --the material on this side is lighter than that elsewhere, but the amount of this new material is small and less than the part removed. The new head shown in C is not half the size of the old head before injury. After twelve days, D, the new head is practically formed. Later, E and F(May 23 and June1), the new worm appeared to have reached its definitive form, when the new head appeared symmetrically placed at the end of a long body; but the old pigment stripes have not regained a symmetrical position. The new head that had developed fourteen days after the operation, E, became smaller during the following thirteen days.
In this experiment the new head did not reach the size of the old one and this was probably because the new worm developed from only a piece of the original entire worm. In order to test this view I cut off (Oct. 15) obliquely the anterior end of an entire worm (17 centimeters in length). The oblique line in . Somewhat less than half, but more than 1/3 of the new head is formed of the darker older part; the rest of the head is made up of new whitish material. The result shows that the piece of the old head has increased in size during the development of the new head, and also that new material is formed at the side.
One Half of the Anterior End of a Piece Removed.
In another series of experiments a half was cut out of one side of a piece as shown in Fig. X A. Under these circumstances an anterior part is exposed at two levels nearly equal in extent, x and y. In a third experiment the part left at one side was a little less than half the width, Fig. XII A. At the anterior end of the half-part a little bit of the middle stripe was left, but behind this the knife passed to the left of the middle line. The subsequent history of this piece was not very different from that of the last. In this case the piece had been cut further down leaving a longer half-part. This half contracted very much and partially fused Several times I cut off more than haft in order to see if a small narrow part would develop a new head, and if so how the new proportions would be reached, but the experiments were not successful, because the small part died or broke off near its point of union with the main part. I am confident, however, that the experiment could be carried oat if one had an abundance of material.
The small pieces removed from the side in the preceding experi.
merits develop in some cases into new worms. In one experiment in which more than half of the side of a piece had been cut off the smaller part broke off later and both it and the piece cut off made small worms. One of these is drawn in Fig. XIII pigment stripes on its upper side are quite unsymmetrical the middle line of the adult, lies to the left side of the small piece and yet the little worm is otherwise quite symmetrical with respect to its new head. The small worm moved D forward in the same way that a large worm moves, later the old lines became less distinct (B and C).
In two cases in which a piece was removed from the side Fig. XIV A the anterior half-part bent over and fused with the lower part as shown in Fig. XIVB . In consequence of this the right side oi the half-part now comes to lie, in part, over the anterior end of the piece. The parts fused together 'so completely that not any of the inner tissue was left exposed. The series of figures, XIV B~.E, shows the subsequent history of this piece. It will be seen that no new head formed at all, although the piece elongated in the same way as it does when a new head is developing. This result shows that the elongation is not directly connected with the development of a head at the anterior end --a point of some interest. Finally I may mention briefly another attempt to produce in a different way two heads at the anterior end. My object being to 
Grafting.
During the winter of '97--'98 I observed on several occasions that a piece had bent around on itself when it bad come to rest, and the two ends happening to come in contact grew together thus making a ring out of the piece. Under these circumstances I noticed that the head did not develop, but at that time I did not succeed in keeping any of the pieces for a sufficiently long time to give a. final result. On one occasion I cut in two one of these rings near the point of union, but since from the nature of the case only ~m anterior end would be exposed at one end of the piece, however, the ring had been cut, and a posterior end at the other end the experiment could have no important result. The piece died, however, before regeneration began.
The fact that the pieces united so readily suggested that it would be possible to graft pieces together in any desired direction, and after several attempts I have found a method by which this can be done. Two ordinary microscopic slides of the right thickness are laid down near each other, side by side, on a plate of glass, The space between the two slides is just sufficient for the pieces of the worm to lie in. Two short pieces of a worm arc then placed between the two slides and their cut ends, --anterior or posterior as the case may be --are brought in contact. Then a small piece of glass is laid over the slides and across the region occupied by the fragments of the worm. The slides etc. are then covered by a belljar, and a wet sponge placed inside to keep the atmosphere moist. It is well to keep the bell-jar covered by an opaTae cloth since the pieces are restless in the light.
In most cases the pieces of worms that have been brought together crawl apart after a short time, occasionally they remain sticking together. If they separate, as most of them do, they may be brought together again and again until they remain in contact with each other. Even after twenty-four hours I succeeded in uniting two pieces. The principal precautions are to have the space between the slides of exactly the right size, and the amount of moisture around the pieces neither too much nor too little. If too much water collects around the pieces they crawl away. If the under surface of the two slides is slightly dampened they will keep their place better, and supply enough moisture to the pieces.
I have obtained two unions that were permanent, since they held together for nearly thirty days after which time the worms were used for other experiments.
In one case two pieces were united by their anterior ends, Fig. XV A. The ends united squarely so that no tissue was exposed. The pieces were kept for twenty-seven days, but during all this time no head developed. The double piece elongated until it was five times as long as at first. On one side of both pieces near the line of union (to the right in C) the tissue became whiter and the outer pigment stripes partly disappeared. It looked at first as though one or more heads might appear at the side; but later nothing developed. The experiment shows that the development of a head at the anterior end is prevented by grafting together the exposed anterior ends. If the new head develops out of the old tissue there is no obvious explanation why it should not do so under the conditions of this experiment. On the other hand it is not difficult to see that a union of this kind might prevent the formation of new tissue in front of the old and thus prevent the formation of a new head.
The compound worm was later cut in two by means of an oblique cut (June 13) as shown by the oblique line in Fig. XV C. There remained at the most anterior end of each piece a small part belonging to the other piece. Since in the other cases described above, in which a worm had been cut obliquely, a new head developed at the highest part of the exposed surface, I hoped to find out by means of this experiment whether a new head would develop in this ease in a similar situation. Should this happen the new head would develop from the posterior edge of the small piece. After the operation the anterior ends contracted somewhat so that it became difficult to distinguish between the two pieces. A new head developed in each case from the upper left hand portion of each, but owing to the contraction of the worm in this region I could not determine positively whether or not the new head developed entirely out of the posterior end of the small component yet such appeared to be the ease. In order to determine definitely if this is really the ease a larger number of experiments must be carried out. In another case two pieces failed to unite after several trials. They remained apart over night, but the next morning I succeeded in sticking them together, as I thought, by their anterior ends.
Subsequently a new head developed at each free end (Fig. XVI A) . There can be, therefore, little doubt that the pieces had been united by their posterior ends since the new heads appeared in the same time that it takes for a head to develop at the anterior end. The pieces elongated and remained
Fig. XVI.
Juno 13 A together until June 13 i. e. for twenty-seven days. On June 13 the compound piece was cut apart as shown by the dotted line in Fig. XVI A. On one of the two pieces a small part of the other component was left at the posterior end.
The exposed edge of the small part was the anterior end..I wished to see if under these circumstances a new head or a tail would develop. As shown in Fig. XVI B , the new part that developed resembled a tail and not a head, so that a single worm was formed. The experiment may possibly be interpreted to mean that the small component was too little to develop a new head, and it simply healed over. There are no very marked characteristics that distinguish the tail region of these worms so that the result is not decisive.
Discussion of Results.
As has been stated I began the study of the regeneration of Bipalium in order to determine the method by which pieces of the worm transformed themselves into new worms of smaller size. Owing to the large size of Bipalium it was possible to carry out experiments that would have been difficult or impossible on a smaller form.
The most obvious change that occurs is the decrease in the width and height of the piece and a corresponding increase in length; this change taking place for the most part in the old tissues of the worm. A small amount of new tissue is added to the anterior end and most probably a small amount at the posterior end. The amount of new tissue formed at the anterior end is masked by the moving forward of the longitudinal stripes. These stripes are made up of pigment cells lying beneath the ectoderm, i. e. in the muscular and connective tissues. It is from these latter tissues that the material of the new head seems to be derived. There appears to be an extensive migration forward of transforming material at the time when the new head is about to appear, so that the new head has the appearance of developing out of the old tissue. That something more than this takes place is shown by those instances in which the anterior end has been closed so that no new tissue can be added in front. Under these conditions no new head appears.
In how far this development of new material at the anterior end is a phenomenon peculiar to that part can not be stated, for it is not improbable that new tissue is made throughout the entire piece. The cells of the body of the planaria are so small that it is extremely difficult to determine the exact origin of new cells by means of sections.
I have pointed out that the new head is at first small, and that it grows rapidly in size soon after its formation. At the same time the rest of the worm is decreasing in two diameters and elongating in the third.. The latter change is not, however, correlated with the development of the new head since it takes place also in those cases in which no new head is formed. The new head of a piece does not continue to grow until it has reached the size of the head 3f the worm from which the piece was taken but stops growing after a certain smaller size has been reached; the size depending upon the size of the piece itself. This is true, of course, only when a piece of the worm has been removed, for when the head has been cut off fi'om the anterior end of a large worm the new head ultimately attains the original size.
It is important to bear in mind that the growth of the new head will take place in a worm that is slowly decreasing in size owing to lack of food. In other words a piece that is slowly starving to death will develop by processes of growth a new head if the old one be removed, and the new head, that increases in size till its proper proportions are reached, is formed out of the starving tissues of the worm.
It is most remarkable that when a piece has an oblique anterior end the new head appears at the pointed tip and, therefore, at one side of the piece. The new head is from the start symmetrical in itself or nearly so although its middle line lies far to one side of the middle line of the old piece. In the course of a few weeks the Archly f. EntwickelungsmechaniL IX. 3S
piece has decreased in size until the head lies symmetrically at the anterior end of the new worm. If the longitudinal stripes of pigment he examined it will be found that now they are more nearly symmetrical with respect to the new head; this is owing, in large part, to the decrease in size of the piece behind the head so that the unsymmetrical lines appear to be more nearly symmetrical. But an examination of the new worms that develop from pieces from one side of the body (Fig. XIII) will show, that the middle line of the body of the new worm may be formed without regard to the old middle line that is marked by the middle pigment stripe. The old stripes remain on the new worm, but they no longer indicate the new median plane of the new worm. How far these relations might change if the pieces be fed and thus made to grow can not be stated.
In a previous paper ~) I have drawn attention to a similar process of remodelling or remoulding that takes place in the regeneration of Planaria maculata. I proposed the name m0rpholaxis for the process. It may be well to indicate how the process of morpholaxis is related to the process of regeneration. Without attempting to discuss here the various definitions of regeneration that have been given I may state that in my opinion it is useful to use the word in as broad a sense as possible and not attempt to narrow its scope as DRIESCIt has proposed to do. If it is necessary to give other names such for instance as heteromorphosis, self-regulation, morpholaxis etc. to certain kinds of regenerative processes it seems to me better to surbordinate these terms to the more general term regeneration. The other words are useful to express the different ways in which regeneration takes place.
The process of morpholaxis is I think, of more general occurencc than has been generally supposed. For instance it seems to be the method by which all the protozoa regenerate. It occurs also in Hydra for it seems that in this animal there is little or no development of new material but a remodelling of the part into a new form. In tubularian hydroids a similar process occurs, and also as I have shown in fresh-water planarians.
In these.groups, the Protozoa, the Coelenterata, and the Turbellaria the normal growth of the forms takes place throughout the i) Experimental Studies of the Regeneration of Planaria maculata. Archiv f. Entwiekelungsmech. VII. 198. entire body. They seem to increase in size by the addition of new material everywhere in the old parts. The possibility of extensive remodelling would seem to be present in such forms, and during regeneration we see that an extensive process of morpholaxis does take place.
In other groups in which the body is formed by a repetition of similar or nearly similar parts, as for instance the Annelids the Vertebrates, and the Echinoderms ~) growth takes place in part by the enlargement of each segment and in part by the addition of new segments at the distal end. When a portion of the body of these forms is cut off there are two possible ~ays in which the development of a new form out of the piece might take place; either by the division of the segments themselves to form the normal number, or by the addition of new segments at one or both ends. The former process is not known to take place in the normal growth of these animals~ the latter process does takes place, at least at the posterior end, and we find that during regeneration the lost part is replaced by the addition of new segments at both ends.
I have wished to draw attention to the similarities of normal growth and of growth by regeneration, because the comparison shows us, I think~ that there is a fundamental agreement between the two phenomena.
Summary.
I. If Bipalium is cut into several pieces each piece makes a new worm. A new head develops at the anterior end by the formation of new tissue in that region. The old longitudinal stripes of pigment extend at first out upon the new head (Fig. I A--E) producing the effect of a head developing directly out of the old tissue. Serial sections show, however, that new material is first formed in the region of the head but the pigment stripes of the body are also carried out at this time into the new region.
At the posterior end very little new tissue is formed. The elongation of the piece takes place, therefore, mainly in the old tissues. A short broad piece produces a long narrow worm (Fig. VII) .
2. If the worm is cut obliquely in two (Figs. II, III, IV) the new head appears not in the middle line, but at one side, and near 1) The arms at least of these forms. 38* ~o H. Morgan the highest anterior edge. The new head is bilateral but its median plane does not correspond to the median plane of the rest of the piece. The old pigment stripes of the body are no longer placed symmetrically with the median line of the new head.
3. If a point on the upper surface be marked by killing the tissues with a hot needle (Figs. V, VII) the elongation of the anterior region of the body can be more definitely observed. There is then shown to be a distinct moving forward of tissue anteriorly.
4. In two cases (Figs. VI, XIV) , the anterior end closed, and under these circumstances no new head developed, but the piece as a whole elongate~as it does when a head is present. By grafting together two pieces (Fig. XV) by their anterior ends no new heads appear. All these cases show that by the prevention of the formation of new tissue at the anterior end no new head develops.
5. A short anterior end containing the old head (Fig. VIII) develops into a new worm; the old head decreases propol~ionately with the rest of the piece.
6. If a half or more of the head be cut off at one side (Fig. IX ) the remaining part forms a portion of the new head. :Ne~v tissue also appears at the cut-side.
7. If the end of a piece be cut longitudinally and then one half be cut off as shown in Fig. X a new head develops at the anterior end of the half that remains. The entire piece elongates to form a new worm.
8. The small piece cut off in the last experiment may also develop into a small worm (Fig. XIII) .
9. Two pieces were grafted together by their anterior ends ( 
